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Abstract 



PURPOSE:To provide a method of manufacturing a photosetting interiayer insulating film which serves as an interiayer insulating 
film of a multilayer printed board and a multilayer printed board provided therewith. 

CONSTITUTIONS photosetting interiayer insulating film is formed of first composition composed of 20-80 parts by weight of epoxy 
resin whose softening point is lower than 100 deg.C and 80-20 parts by weight of phenolic resin and second composition 
composed of 10-50 parts by weight of thermoplastic resin and 0.1-5 parts by weight of cationic photoinitiator against 100 parts by 
weight of first composition. An inner circuit 6 is formed on a board 7 through etching, the surface of the circuit 6 is roughened 
oxidized, and deoxidized, a photosetting interiayer insulating film 1 is laminated, bonded, and flattened by a themiocompression 
roll 8, cured by the irradiation of fight 9, and an outer circuit is formed thereon through a conventional method, whereby a multilayer 
printed board is manufactured. By this setup, a multilayer printed board can b*Jessened in thickness and warpage at curing, so 
that components can be lessened in warpage and torsion. 
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Partial translation of document Dl 



Paragraph [0012] 

Column 6, line 37 to line 42 

To prepare an inter-laminar insulation film by use of the above-described epoxy resin, phenol 
resin, thermoplastic resin and a cation photo-initiator, these are dissolved in a ketone solvent 
having a relatively low boiling point, and then the resultant solution is knife coated on a poly- 
ester film of the base material. After drying, it is wrapped around a reel through a polyethyl- 
ene protective film. 

Paragraph [0013] 
Column 7, line 7 to line 18 

In FIG. 1 , after the polyethylene protective film 2 is firstly peeled off from the photo-curable 
type inter-laminar insulation film 1, the insulation film is temporarily laminated on the inter- 
nal-layer circuit board 5 by use of a hot roll 4 disposed above the polyester film 3 of the base 
material. As the laminater, it is possible to use a conventional atmospheric-pressure type 
laminater. For example, the surface temperature of the hot roll is 100°C to 150°C, and the 
pressure to be applied is about 2 to 7 kg/cm 2 . An available laminating speed is 0.3 to 5 
m/min. Under these conditions, the photo-curable type inter-laminar insulation film is melted 
to have a melt viscosity of 50 to 300 Poise. Even when a difference in height between the 
insulation substrate 7 and the circuit 6 of the internal-layer circuit board reaches about 30 jam, 
it is possible to finish the laminating step, while preventing intrusion of air into an interface 
therebetween. 

Paragraph [0014], partial 
Column 7, line 35 to line 37 

...Subsequently, (FIG ID) the formation of the inter-laminar insulation film is finished by 
peeling off the polyester film 3 of the support base film with use of an autopeeler . 



Paragraph [0024] 
Column 10, line 41 to 44 

(C) After smear is removed from inner wall of the through-holes, and a surface of the additive 
adhesive film 12 is roughened, a plating catalyst 13 is provided the inner- walls of the through- 
holes and the roughened surface of the additive adhesive film, 

Paragraph [0028] 
Column 12, line 16 line 33 

Example 1 

Two kinds of bisphenol- A type epoxv resins having different softening points (approximately 
68°C [epoxy equivalent 400 ~ 500 g/eq] and approximately 98°C [epoxy equivalent 
870 - 980 g/eq]) were used. In addition, two kinds of alkyl denatured resol-type phenol res- 
ins having different softening points (approximately 75°C and 95°C) were used. Moreover, a 
polyvinyl-butyral resin having a polymerization degree of approximately 350 ~ 500 was used, 
and triphenyl sulfonium hexafluoroantimonate was used as the cation photo-initiator. In ad- 
dition, a filler of silicon oxide having a specific surface of 200 g/cm 2 was used. Required 
amounts of these components are dissolved and dispersed in methvl ethyl ketone to obtain six 
kinds of solutions (four solutions for experiments and two solutions for comparative experi- 
ments). Each of the solutions was applied to the polyester film of the base material having a 
thickness of about 35 jam by means of knife coating, and then dried for about 15 minutes at 
1 10 °C. After cooling, the resultant product was wrapped around a reel through the polyeth- 
ylene protective film having the thickness of 30 \xm. As a result, photo-curable inter-laminar 
insulation films having different thicknesses shown in Table 1 were obtained. 

Paragraph [0031] 

Column 14, line 40 to line 43 

Example 2 

An internal-layer circuit board was produced by using a double-sided copper clad substrate 
("MCL-67N" manufactured by HITACHI Chemical Co., Ltd.) having the substrate thickness 



-3- 

of 0.2 mm and the copper-film thickness of 35um , and performing an etching step such that a 
circuit width is 100 urn and an interval between the circuits is 100 urn. 



Paragraph [0032] 

Column 1 5, line 3 to line 20 

On a surface of this internal-layer circuit board, the photo-curable inter-laminar insulation 
film having th* thickness of 90um and a melting viscosity of 53 Poise, as shown in the ex- 
periment 1 of the Example 1, was laminated at a temperature of 130_fC under a pressure of 
4.5 kg/cm 2 , at a speed of 1.0 m/min hv use of a hot roll disposed above the polyester film of 
the base material, while the polyethylene protective film being peeled off. Immediately after 
the laminating step, an adhesion strength and a degree of flatness of the photo-curable inter- 
laminar insulation film were improved by use of a roller machine having three Teflon rollers 
and a single metallic roller. In this step, the roller temperature is I35JC, the applied pressure 
is 5.0kg/cm 2 , and the speed is 1.0 m/min. Subsequently, ultraviolet was irradiated for 3 min- 
utes (irradiation amount = approximately 2 J/cm 2 ) to the laminate by use of two. high-pressure 
mercury-vapor lamps of 80 W/cm to cure the inter-laminar insulation film. In addition, the 
polyester film of the base material was peeled off from the laminate by use of an auto peeler. 
A part of the thus obtained laminate was cut and observed by a stereoscopic microscope. As a 
result, there was no occurrence of pore or air void in the la minate and an inter-laminar insula- 
tion laver having the flat surface was formed . As a result of measuring the adhesion strength 
between the internal-layer circuit board and the inter-laminar insulation layer, it is 1.8 kg/cm 2 . 



Paragraph [0033] 

Column 1 5, line 2 1 to line 39 

An additional photo-curable inter-laminar insulation film ("APF-1530" manufactured by 
HITACHI Chemical Co;, Ltd.) was laminated on the thus obtained inter-layer circuit board 
having the photo-curable inter-laminar insulation film at a temperature of 130!C under a pres- 
sure of 3 kg/cm 2 , at a speed of 1 .5 m/min hv use of a hot roll . After ultraviolet was irradiated 
for 3 minutes (irradiation amount = approximately 2 J/cm 2 ) to the laminate by use of two 
high-pressure mercury vapor lamps of 80 W/cm to cure the adhesive film, through-holes are 



formed by use of a drill having a diameter of 0.25mm . Then, smear was removed from inner 
walls of the through-holes by use of an aqueous solution of sodium permanganate. After 
rinsing, a surface of the adhesive film was treated with a mixed solution of chromium sulfate 
at 40°C for 7 minutes to obtain a roughened surface thereof After rinsing, the roughened 
surface of the adhesive film was washed with an aqueous solution of sodium hydroxide at 
50°C for 10 minutes. After rinsing, it was treated with 17% hydrochloric acid for 1 minute, 
and then a pretreatment was performed for 2 minutes by use of a plating solution ("HS-1-1B" 
manufactured by HITACHI Chemical Co., Ltd.). After rinsing, the plating catalyst on the 
inner walls of the through-holes and on the surface of the adhesive film was activated by use 
of a 3.5% aqueous solution of hydrochloric acid, in which 3g/I of oxalic acid was dissolved. 
After rinsing, a drying step was carried out at 120 °C for 20 minutes. 

Paragraph [0034] 

Column 15, line 4 to column 16, line 4 

Next, a plating resist ("SR-3200" manufactured by HITACHI Chemical Co., Ltd.) of a photo- 
graph-type dry film was laminated on the surface of the adhesive film. Then, exposing and 
developing steps were carried out by use of a mask pattern having a circuit width of 80 yim 
and an interval between the circuits of 100 jam. As a result, poor adhesion of the plating resist 
and a reduction in resolution were not observed, it was also checked that the patterns having 
the circuit width of 80 |im and the interval between the circuits of 100 *im are accurately 
formed. Next, copper plating films were formed on the inner walls of the through-holes and 
the outermost- layer circuit at 72°C for 12 hours bv use of an electroless plating solution 
having a pH value of 12.6. which contains 10 g/1 of copper sulfate, 35 g/1 of ethylenedi- 
aminetetraacetic acid, 25 ml/1 of a 37% formalin solution, 10 ml/1 of polyethylene glycol, 30 
mg/1 of dipyridyl and sodium hydroxide. After rinsing, a drying step was carried out at 100°C 
for 1 5 minutes to obtain a multilayer printed board. 
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